Multiple theories have been suggested about the etiology of schizophrenia. The one which is gaining attention is that schizophrenia may be a progressive neurodegenerative disorder associated with dysfunction of various neurotransmitters in the brain. Dopamine is the major neurotransmitter re-searched in the pathogenesis of schizophrenia, leading to the development of various antipsychotics that primarily target the dopamine pathway ([@B1]).

While schizophrenia is linked to a primarily hyper-dopaminergic state, Parkinson's disease, on the other hand, is caused by decreased dopamine functioning in the nigrostriatal pathway ([@B2]). In fact, treatment with most antipsychotics, mostly dopamine antagonists, leads to parkinsonian side-effects termed as extra pyramidal symptoms. Hence, it does not come as a surprise that only a few case reports mention the coexistence of schizophrenia and idiopathic Parkinson's disease ([@B3])-([@B6]).

Post-mortem biopsy used to be the only way to make a definitive diagnosis of coexisting Parkinson's disease in a patient with schizophrenia, usually labelled as drug-induced parkinsonism ante-mortem.

Recent advances in the field of neuroimaging have made possible the distinction between Parkinson's disease and drug induced parkinsonism, which will allow better diagnosis and management. However, the availability and cost of these resources present a challenge for their use in developing countries where clinical history and presentation continue to be the main pillars in diagnosis. The current case report focuses on the challenges faced in the diagnosis and management of coexisting schizophrenia and idiopathic Parkinson's disease.

Case Report
===========

Patient A was a 58-year-old, married male, with low socioeconomic urban background and sixth grade education level. He has not been working since the last nine months and was presented as a di-agnosed case of paranoid schizophrenia according to ICD-10 guidelines, at the age of 28 years. He developed symptoms, such as second person auditory hallucinations, delusion of control, persecution and reference, with fluctuating course and total duration of illness of 30 years.

The patient was on treatment with the second generation antipsychotic, Risperidone, for almost 3-4 years during which all his symptoms were controlled and there were no side-effects. During the non-compliance period of 8-9 months due to full control of symptoms, the patient developed unilateral pin-rolling tremors on the right arm and was referred to a senior neurologist. The tremors gradually progressed to involve the contralateral arm. Meanwhile, the patient also developed changes in gait and posture. He was started on levodopa and carbidopa combination and referred to a psychiatrist for the man-agement of emerging psychotic symptoms and his failure to take medications secondary to delusion of persecution. Prior to the onset of schizophrenia, he had no significant history of medical or psychiatric disorder, or any substance use and no significant family history and personal history.

Mental status examination findings on the day of admission was suggestive of an elderly male, dressed appropriately for his socioeconomic status and season, with poor self-care, uncooperative for examination, verbally abusive, and resisting admission. The patient was muttering to himself and had poor attention span. Psychomotor activity was increased and the patient had irritable mood, speech was clear, loud, and non-goal directed. Thought content was suggestive of delusion of persecution, reference, and control. Higher mental functions could not be elicited due to poor attention span. He had impaired judgement and poor insight into the illness.

Routine investigations did not show any abnormality, and a tentative diagnosis of schizophrenia with Parkinson's disease was confirmed. Patient's MRI was suggestive of age-related cerebral atrophy, but other imaging such as DAT-SCAN SPECT, could not be done due to unavailability and economical restrictions.

The patient was started on quetiapine at the low dose of 50 mg initially, which was increased to a dose of 800 mg, and subsequent improvement was observed. Within two weeks of the optimal dosing, biological functions (sleep, appetite, bladder-bowel functions) improved, the patient started maintaining self-care appropriately. His aggression disappeared and he started interacting with family members and greeting visitors. He complained of dryness of mouth for which supportive measures were advised without starting a drug. After consulting with a neurologist, he was maintained on levodopa100 mg and carbidopa 25 mg three times a day, and complete symptomatic improvement of Parkinsonian symptoms was noted.

Discussion
==========

Rare combination of the two disorders pose diagnostic as well as management difficulties for clinicians ([@B4]), ([@B7]). Since schizophrenia usually has an early age of onset compared to idiopathic Parkinson's disease, it becomes a challenging task to differentiate antipsychotic-induced parkinsonism from idiopathic Parkinson's disease based solely on clinical signs and symptoms. However, certain features such as unilateral onset of tremors with characteristic pin-rolling movements are more in favor of a diagnosis of idiopathic Parkinson's disease. Since in this case parkinsonian symptoms de-veloped when the patient was off antipsychotics, the symptoms were unlikely to be drug-induced. Also, if a patient on antipsychotics does not improve significantly with measures such as dose re-duction or adding anticholinergic agents, it should raise suspicion of idiopathic Parkinson's disease ([@B3]). Certain case reports have suggested that SPECT using dopamine transporter tracer (DAT) has shown a significant bilateral decrease of striatal dopamine in cases of idiopathic Parkinson's disease in a patient with chronic schizophrenia ([@B5]), ([@B6]), ([@B8]). However, lack of these advanced imaging facili-ties in developing countries makes it difficult to make a conclusive diagnosis, which affects man-agement.

Management of comorbid schizophrenia with Parkinson\'s disease poses another significant challenge ([@B9]), ([@B10]). Since there is an inverse relationship of dopamine in two disorders, treatment of one con-dition carries the potential risk of worsening the other. Hence, to treat psychotic symptoms in a case with idiopathic Parkinson's disease, drugs with faster dopamine receptor dissociation, such as quetiapine, are preferred ([@B11]). Another class of drugs which can be used without theoretical worsening of Parkinson's symptoms are those with poor dopamine selectivity, such as clozapine ([@B12]). However, clozapine is not used as first line drug due to its serious side-effect profile. ECT can also be a viable option in such cases as suggested by some case reports.

Pimavanserin is the first antipsychotic approved by FDA for the treatment of psychotic symptoms in Parkinson\'s disease due to its inverse agonist and antagonistic action at 5-HT receptors ([@B13]), ([@B14]). However, the drug has limited availability in developing countries and has not been extensively re-searched.

The present case improved on quetiapine given for schizophrenia and levodopa and carbidopa com-bination for Parkinson\'s disease. Yet, the progression and course of these two illnesses and the chal-lenges in management that will crop up subsequently remain to be seen on subsequent follow-ups.

Limitation:
===========

DAT-SCAN SPECT could not be done due to unavailability and economical restrictions.
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